Incorporation of lapatinib into human serum albumin nanoparticles with enhanced anti-tumor effects in HER2-positive breast cancer.
Lapatinib, a selective small-molecule dual-tyrosine kinase inhibitor of HER2 and EGFR, is effective in HER2-positive patients with advanced metastatic breast cancer. However, its low and variable oral absorption, large required daily dose and serious gastrointestinal side effects all limit its clinical use. Intravenous administration offers a good option to overcome these disadvantages. However, the poor solubility of lapatinib in water and organic solvents causes lapatinib to fail in a common injectable preparation. Considering lapatinib's high albumin binding ability (>99%), in this study, we developed human serum albumin nanoparticles loaded with lapatinib (LHNPs) by Nab technology for intravenous administration and investigated its efficacy against HER2-positive breast cancer. Raman shift, X-ray diffraction and X-ray photoelectron spectroscopy studies demonstrated that lapatinib was successfully incorporated into nanoparticles, and LHNPs exhibited good stability and sustained-release effect in vitro. LHNPs could be effectively taken up by SKBr3 cells in a concentration- and time-dependent manner, and the uptake was mediated by energy-dependent endocytosis, which involved clathrin-dependent pinocytosis. Furthermore, in vitro and in vivo data indicated that LHNPs presented the strong ability to induce apoptosis and superior anti-tumor efficacy in tumor-bearing mice to the commercial tablet Tykerb through the inhibition of HER2 phosphorylation. Subchronic toxicity assays indicated that LHNPs had no hepatic or kidney toxicity. With mature technology for industrial production and enhanced therapeutic effects, LHNPs are likely to have great potential as a safe therapeutic candidate against HER2-positive breast cancer in the clinic.